Introduction
In 2009, in the United Kingdom, the House of Lords held that the contribution to the art for which a European patent is granted is the invention. 1 If this is true, we need a robust and meaningful definition of what constitutes an invention, and an understanding of how individual subject matter are properly conceived as inventions. Implicit is a view of the EPC 2 requirement for an invention as existing
The Future of the Requirement for an Invention: Inherent
Patentability as a Pre-and Post-Patent Determinant 2 to perform two (pre-and post-patent) functions. 3 The first is to help set the threshold limits of the patent system by determining the categories of subject matter for which a patent may be granted. And the second is to restrict the protection conferred by a patent to individual subject matter conceived as inventions. In serving these functions, the requirement helps to fulfil the public benefit objectives of the patent system by mediating the balance struck by patents between individual patentees and the public. In this chapter I consider how well the European requirement for an invention performs these functions. Of central importance in this regard is Article 52(2) & (3) of the EPC, in which the "invention" is defined. Hence the closely related question, how well does this Article elucidate the European invention, and how does it inform decision makers' conception of individual subject matter? That these questions are difficult and important is apparent from the amount of litigation involving Article 52(2) & (3), 4 and the social and economic issues at stake. 5 It is convenient to outline my central claims and assumptions at the outset, and also to clarify some central points. One point is that my concern is not with the requirement for inventive step, 6 nor with the statutory exclusions from patentability per se, such as those contained in Article 53 EPC and Rule 29(1) of the EPC Implementing Regulations. Rather, it is with the requirement for an invention, which, even if it overlaps with other requirements and exclusions, is a legally and analytically separate thing. Also, my concern is not only with what is an invention, and therefore eligible for patent protection, This leads to my central claims and assumptions. My main claim is that the requirement for an invention has an important role to play, including beyond the threshold point of determining inherent patentability itself. In making this argument I am trying to extend the focus of current debates by suggesting that we ought to be asking not only Is X an invention?, but also What constitutes X as an invention?. And the reason is simply (as Generics v Lundbeck confirms) that patents are granted for inventions, and the scope of protection which they confer defined with reference to the inventions for which they are granted. 7 Among other things, this means that it is our conception of an individual subject matter as an invention that determines the scope of protection which its patent confers. Put differently, and to use the language of contract law so often employed in respect of patents, 8 our conception of subject matter as inventions is central to ensuring that the consideration proffered by an inventor for a patent is not only sufficient, but also adequate. 9 Thus, inherent patentability is both a pre-and a post-patent determinant. 7 In the UK, s 125(1) PA requires that the scope of protection conferred by a patent be determined with reference to the "invention" specified by the patentee in the claims. It provides: "For the purposes of this Act an invention for a patent for which an application has been made or for which a patent has been granted shall, unless the context otherwise requires, be taken to be that specified in a claim of the specification of the application or patent, as the case may be, as interpreted by the description and any drawings contained in that specification, and the extent of the protection conferred by a patent or application for a patent shall be determined accordingly." 8 [1996] RPC 511, 530 (Lord Hoffmann). 9 In the UK at least, it is a longstanding principle of contract law that to be enforceable a promise must be accompanied by consideration moving from the promisee, which consideration must be sufficient in the sense of having value in the eyes of the law, but need not be adequate in the sense of having value equivalent to the value of the promise.
See, eg, Kirin-Amgen Inc v Hoescht Marion Roussel Ltd

The EPC Requirement for an Invention
The EPC restricts the availability of patents to patentable inventions, defined in Article 52(1) as "inventions, in all fields of technology … that … are new, involve an inventive step and are susceptible of industrial application". 11 By Article 52(2) & (3) an "invention" is defined as not including the following subject matter, to the extent to which a patent or application relates to it "as such": (a) discoveries, scientific theories and mathematical methods; (b) aesthetic creations; (c) schemes, rules and methods for performing mental acts, playing games or doing business, and programs for computers; and (d) presentations of information.
In their current jurisprudence, the EPO Boards of Appeal interpret Article 52(2) & (3) as resolving to a positive requirement for 10 Sivaramjani Thambisetty has also connected the concept of inherent patentability and the requirement for patentable subject matter to be linked to industry in her paper "Legal Transplants in Patent Law: Why Utility is the New Industrial Applicability" LSE Law, Society and Economy Working Papers 6/2008. technical character. 12 Thus, if a subject matter has technical character it is an "invention" within the meaning of Article 52(1), and inherently capable of supporting a patent. For it to have technical character it need only include some technical feature, regardless of whether that feature predominates. Further, while the requirement for an invention is expressed as being "essentially separate and independent of" the other patentability requirements, in determining the novelty and inventive step of a subject matter it is only the "technical features" that count. 13 The result is uncertainty regarding the relationship between the Article 52(1) requirements, which uncertainty pervades the reasoning of the EPO Boards. In T_0939/92 (AGREVO/Triazoles), for example, the Technical Board of Appeal (TBA) held that "the properties (or technical effect) of the claimed subject-matter" are relevant "to the issue of patentability", 14 without clarifying which or the difference between the two. Similarly in T_1616/08 (AMAZON/Gift Order), the TBA held that the art in which the notional addressee is skilled for the purpose of determining inventive step cannot be a field of business or administration, in contrast to a field of computer programming, 15 notwithstanding that computer programs are also listed in Article 52(2).
By way of contrast, different approaches to the requirement for an invention have been proposed by the UK courts. In Biogen Inc v Medeva plc, for example, Lord Hoffmann suggested that the requirement will "almost invariably be academic"; the important issue being whether a subject matter is new, inventive and 20 In so doing he claimed to be following the EPO's approach, and in a limited sense he was. This is because prior toFujitsu, EPO (and UK) decision makers had tended to adopt a different approach according to the type of subject matter in issue. 21 Thus, in cases involving business methods Article 52(2) & (3) tended to be applied liberally to deny protection, whereas in cases involving discoveries they tended to be applied narrowly to permit protection. Viewed in this context, the importance of Laddie J's analysis lay in its explanation of the differential approach of past decision makers as a 16 [1997] function of the exclusions' policy rationales. In addition, his Lordship cast the requirement for an invention as having a potentially expansive role, though without considering its impact on the conception of individual subject matter.
In CFPH's Application and Halliburton Energy Services Inc v Smith International Inc, Mr Prescott QC and Pumfrey J adopted Laddie J's approach, without denying its divergence from the formal EPO (technical character) view. 22 According to the Judges, they were justified in doing so by the nature of the EPC as an international agreement, appropriately interpreted teleologically, 23 and the impossibility of reconciling EPO authorities. 24 In both CFPH and Halliburton, the policy objectives underlying the Article 52(2) exclusions were described as supporting their division along a spectrum of soft and hard exclusions; as Mr Prescott QC said in CFPH, "the harder the exclusion, the more it is the policy of the law to insist that the use of the information be not foreclosed under patent law". 25 In his view, on the "soft" side of the spectrum are the discoveries and games exclusions, which operate (respectively) to limit protection to useful artefacts or processes, and to "that which will be made and supplied commercially". 26 On the "hard" side are the aesthetic creations, computer programs, presentations of information, and business methods exclusions, to which he attributed the following rationales: for aesthetic creations, the availability of copyright protection; 27 for computer programs, the view of the EPC drafters that patents would "do more harm than good"; 28 Further, the problems with Article 52(2) are (he suggested) "caused by (c) and (d), which, by reason of their exclusion 'only to the extent that the patent relates to such subject matter… as such' are remarkably difficult to assess in cases lying near the boundary, particularly as it is difficult to discern an underlying policy":
For example, do we only exclude computer programs as such because computer programs as such are protected by copyright, like aesthetic creations which can likewise be used industrially? Or is there some other reason? Whatever the reason, surely it is not the same as the reason for excluding methods of doing business? 32
In the end, Pumfrey J eschewed the need to decide the reason, being content instead to determine the case pursuant to a positive conception of the invention, as any subject matter "tethered" to a specific industrial activity and directed to advancing the technical arts. In his judgment, however, "the scope of the claim should be restricted to its technical field", consistent with the EPO approach above. 33 decisions, but adopted Pumfrey J's approach of positively conceiving the invention itself, rather than Mr Prescott QC's approach of treating each exclusion as a stand-alone policy-based provision. In a judgment written by Jacob LJ, and expressed as constrained by past UK authority, the Court suggested that whether a subject matter is an invention depends on whether the contribution it makes to the relevant art falls solely within excluded subject matter, and is of a technical nature. 35 In Symbian v Comptroller-General of Patents, however, this approach was all but rejected by a differently constituted Court of Appeal. According to Lord Neuberger delivering the judgment, and seeking expressly to reconcile the EPO and UK approaches in anticipation of the then awaited EBA decision, the effect of the requirement for an invention is to exclude subject matter the contribution of which "cannot be characterized as 'technical'." 36 As his Lordship all but acknowledged, however, this finding begged more questions than it resolved.
Since the decisions in Duns and Symbian, litigation involving Article 52(2) & (3) has continued seemingly unabated, and the law with respect to the European invention described by one UK Judge as depressingly uncertain. 37 On the meaning of "inherent patentability" see Pila (n 3) 1.
those which lack technical character. According to the TBA in Duns, the basis for this understanding of Article 52(2) & (3) is the classical notion of invention, and the distinction it supports between "practical scientific applications and intellectual achievements". 42 However, computer programs are the epitome of an invention thus defined, unless conceived as a form of literary expression, in which case they are covered by the "aesthetic creations" 43 or "presentations of information" 44 exclusion. 45 Similarly, it is not clear why certain schemes, rules and methods based on a scientific principle are not "practical scientific applications" as distinct from "intellectual achievements", even if aimed at performing a mental act, playing a game, or doing business. And finally, inventions are in all cases "intellectual achievements". Thus, while the EPO interpretation of Article 52(2) & (3) may be an argument for resolving those provisions to a requirement for technical character, it is not an argument that is easily derived from the terms of Article 52(2) & (3) themselves. (That this is so derives support from a non-legal taxonomy of "technology as applied science" 46 authored in 1976, which includes all practiceoriented disciplines employing the scientific method, and most of the individual Article 52(2) subject matter. 47 understanding of the Article 52(2) exclusions as based on different policy rationales that support different degrees of operation, and that are sufficiently diverse not to resolve to any single conception of the "invention" itself. In a variation of that approach, Pumfrey J in Halliburton also treated the Article 52(2) exclusions as policy-based, but supported a positive definition of the invention for Article 52(1) purposes as well; and the Aerotel Court seems to have accepted this. It is submitted that the view of the Article 52(2) exclusions as having different policy rationales is compelling given their failure to resolve to any single conception of the invention. 48 On the other hand, the difficulty remains of unearthing each exclusion's policy rationale, and of deciding whether there remains a generic requirement for an invention under Article 52(1), independent of Article 52(2) & (3).
My own view is that few of the exclusions have an obvious rationale. Indeed, even the reason for denying protection to aesthetic creations is unclear. While it is generally understood to be the availability of copyright protection, 49 not all aesthetic creations are protected by copyright, and those that are so protected are protected as works, rather than as inventions. On the other hand, this raises the question what does it mean to protect something as an invention?, which brings us to the heart of the problem in this area, which is that it is difficult to make sense of Article 52(2) & (3) without some independent idea of what constitutes an invention, and in particular, of what makes a subject matter inherently suited (or otherwise) to patent protection. Given that the text of the EPC offers little help in this regard, it is natural to turn -in the first place at least -to history and the EPC's interpretive context. Indeed, the Vienna Convention arguably requires that this be done. 50 (a) Insights from history Historically, in the UK, an "invention" for patent law purposes was a "manner of new manufacture" within the meaning of section 6 of the Statute of Monopolies 1623. 51 Before the early 20 th century, this was understood to mean a subject matter having mechanical or chemical utility directed to advancing the industrial arts. 52 In the early 20 th century it was understood more restrictively, to mean a subject matter of mechanical or chemical utility directed to advancing the manufacturing arts, and involving to that end the production of a physical (and vendible) product. 53 Excluded under the 20 th century definition were business plans and other so-called "schemes", subject matter distinguished by its literary or artistic content, methods aimed at modifying the natural conditions under which living phenomena pursue their course, and methods of treating or producing ephemeral subject matter. 54 Also excluded were methods of treating or producing biological matter such as living plants, animals and human beings, though with some uncertainty in this regard due to the potential "vendibility" of such biological matter. 55 Equally uncertain, for similar reasons, was the status of methods of medical treatment. While accepted as inherently unpatentable, the reason was On the invention in early UK law see Pila (n 3) chs 1-2. 53 On the invention in modern UK law prior to the EPC see Pila (n 3) ch 3. 54 See Pila (n 3) 72-81. unclear. The implication of the judgments was that the exclusion was a public policy-based one, though the courts expressly denied this. 56 In conclusion therefore, early modern UK law supported a conception of the invention oriented around the manufacturing arts, and excluding in consequence three categories of subject matter -(i) surgical and therapeutic methods; (ii) agricultural, horticultural and other biotechnological subject matter; and (iii) certain informational and expressive subject matter 57 -either for lack of chemical or mechanical utility (category (iii)), for failure to result in a physical (vendible) product (categories (ii) & (iii)), and/or for failure potentially to advance the manufacturing arts (categories (i), (ii) & (iii)). And note the reference to inventions as an art, consistent with the uncertainty which then existed regarding the patentability of products as such, independent of the methods by which they were made. 58 The uncertain basis for the exclusion of methods of treating or producing biological subject matter came to a head in the 1959 case of National Research Development Corp v Commissioner of Patents, 59 where the High Court of Australia, applying UK-derived patent legislation, rejected the UK courts' conception of inherent patentability in favour of a more expansive definition to support the patenting of a method of controlling weeds. According to that definition, an invention included any subject matter regarded as suitable for patent protection applying the principles developed for application of section 6 of the Statute of Monopolies, which it understood to mean any human action on the physical world producing an artificial end of economic significance. 60 Thus, while inventions were still conceived as purposive human actions on the physical world, they were no longer tethered to the manufacturing arts, nor indeed to the industrial arts; by contrast, any practical art of economic significance sufficed. The result, which the Court accepted for all but (i), was to suggest the 56 Pila (n 3) 88-90. absence of any per se exclusion covering (i), (ii) and (iiii), by confirming that provided a subject matter involved an action on the physical world producing an artificial end of practical utilityexpressly equated by the Court with an end of economic significance -it would be inherently capable of supporting a patent. With respect to methods of medical treatment the Court demurred, suggesting that they may still have been excluded for failing to produce an end of economic significance. 61 The question arises as to the relevance of this discussion, and of other national patent law histories, today. It is submitted that such histories are useful in helping to identify the relevant issues when considering the nature of the European invention. For example, the history of UK law alerts us to some of the different definitional approaches that might be adopted, by revealing the UK to have supported three such approaches at different points in the past. 62 They are: formal approaches, focused on the existence of a subject matter possessing (or otherwise) certain formal characteristics; philosophical approaches, focused on the relationship between people and the material world; and historical approaches, focused on that which has historically been regarded to be an invention. Further, it alerts us to certain recurring themes regarding the content of the resulting definition itself. They are: the requirement for some degree of ingenuity or alleged advance on an (industrial, manufacturing or practical) art; the requirement for some human action on the physical world; and the ambivalent relationship between public policy and inherent patentability. On the latter see Pila (n 3) 336-337.
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Turning to the history of the EPC, the question arises how the drafters themselves understood and intended the invention to be conceived. Given that Article 52(2) & (3) are an expression of that understanding, the question to ask more specifically is what was their intent in drafting those provisions. 64 The explanation for Article 52(2) & (3) lies in the drafters' concern to ensure the literal identity of the EPC with the terms of other international agreements. Of particular importance in this regard were rules 39.1 and 67.1 of the Patent Cooperation Treaty (PCT). 65 That those rules were not adopted as a pre-existing definition of the invention itself is apparent from their purpose. Specifically, rules 39.1 and 67.1 contain a list of subject matter which PCT authorities are exempt from searching and examining -not for their failure to constitute an invention per se, but rather because of their exclusion from the patent systems of one or more PCT countries, and the consequential inability to assume that all PCT authorities are equipped to examine them and search their prior art. 66 In this context, the further question arises what the EPC drafters themselves intended the Article 52(2) exclusions to cover, and how they intended the requirement for an invention to apply. And the answer is that they had no clear understanding, with particular uncertainty on the following two things: the relationship between the requirement for an invention on one hand and industrial character, technical progress, technical character and public policy on the other; and the inherent patentability of computer programs, plant and animal varieties, and methods of medical and veterinary 64 See generally Pila (n 3) ch 4. treatment. 67 And in this context, the objective of international harmonization assumed undue significance, eclipsing one might say the needs of the system. Despite this, certain understandings can be attributed to the drafters with comparative certainty. One is that Article 52(2) & (3) would be a basis for a future European patent jurisprudence, 68 and would not restrict unduly the discretion of future decision makers. 69 For example, and as the travaux record: "The Conference did not adopt the idea of making an exhaustive list of items excluded from patentability in paragraph 2, so as to retain the flexibility necessary to the system." 70 Second, while it was assumed that inventions would be drawn from the technological arts, there is no evidence that the EPC drafters intended Article 52(2) & (3) to resolve to a requirement for "technical character" itself. 71 Third, they understood the central aim of the European patent system as being to support social and economic growth by rewarding contributions to the industrial arts. 72 And fourth, they sought clearly to distinguish between the requirement for an invention on one hand, and the other (public policy based) exclusions from patentability on the other, though without conceding or affirming the inherent patentability of subject This is consistent with them playing an important but limited role; see Pila (n 3) 164, 151 (describing the term "mere" as increasing future decision makers' discretion), 154 (suggesting that conflating the computer programs and schemes exclusions would increase future decision makers' discretion). 69 See, eg, Pila (n 3) 150 (regarding the exclusion of scientific discoveries), 151 (regarding the protection of substances existing in nature), 153-155 (regarding the exclusion of computer programs), 160-161 (generally See generally Pila (n 3) 145-164. 72 See, eg, Pila (n 3) 172 (text accompanying n 117).
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matter covered by the latter. 73 The last of these points in particular is consistent with a definition of the invention as a subject matter the constitutive properties of which make it inherently suited for protection. 74 This is important, for it confirms that while the requirement for an invention is a concept of legal art, in the sense of being defined with the purpose of the patent system in mind, it does not necessarily cover all threshold exclusions from patentability. The conception I have in mind is the NRDC definition -by which an invention is any human action on the physical world producing an artificial end of economic significance 77 -but with a requirement that the end be directed to advancing the industrial arts instead of simply producing an end of commercial significance, and that the result be a material one. 78 In particular, I believe an invention for the purposes of the EPC might appropriately be understood as a purposive human method of working on the physical world to produce an objectively discernible (material) result directed to advancing the industrial arts, 79 where by "industrial arts" I mean the crafts and other activities of industry, as distinct inter alia from those of the civil, political, fine, administrative and professional arts, consistent with the common (suggesting that it is enough for Art 57 purposes that a product be "definitely described and plausibly shown to be usable, e.g. to cure a rare or orphan disease, might be considered to have a profitable use or concrete benefit, irrespective of whether it is actually intended for the pursuit of any trade at all"). (Jacob LJ, for the Court of Appeal, stating that for an invention to be susceptible of industrial application "there must be some real reason for supposing that the statement [supporting its capability of industrial application] is true", and rejecting (at [84]) the argument of counsel that the EPO authorities support a more dilute test, under which "it is sufficient for EPO currently requires. 82 For example, it excludes methods of hair removal, piercing, or other cosmetic treatment, "whose only possible object is to beautify the human or animal body". 83 According to EPO jurisprudence -and subject to Article 53(c) -such methods avoid exclusion from patentability on the basis of their use "by enterprises such as cosmetic salons and beauty parlours which are part of industry in the sense of Art.57 EPC." 84 On the definition proposed, however, methods of beautification would be excluded from patentability, and not on a per se policy basis, but rather on the inherent patentability ground that they are not directed to advancing the industrial arts, notwithstanding their individual susceptibility of industrial application. 85 Ibid. 85 The insufficiency of mere susceptibility of industrial use to establish a subject matter's inherent patentability was emphasized by the UK Patents Liaison Group in its discussion of schemes, and was also implicit in its treatment of computer programs; see Pila (n 3) 182, 185.
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cosmetics products themselves, which would be so directed, as ought most other methods of manufacture to be.) Another example is the method of applying contraceptive cream considered in T_0074/93 (BRITISH TECHNOLOGY GROUP/Contraceptive Method). According to the TBA in that case, were the method applied by prostitutes to their clients its use might leave "the private and personal sphere" to "become part of [a] business relationship", and be potentially patentable on that basis. 86 It is submitted, however, that even if prostitution were properly regarded as an "industrial art", which it clearly is not, devising methods of preventing contraception would not be properly regarded as directed to advancing that art; rather, it is directed to advancing the non-industrial (professional) art of medicine -or, at least, of family planning. 87 Similarly with respect to other methods, such as those of aesthetic composition, teaching and education, massage, selecting treatment values, navigation, operating an aircraft or other vehicle, regulating traffic, controlled forest burning, extinguishing fires, playing an instrument, organizing a government, distributing utility services, fighting wars, determining queue sequences for serving customers, selling, marketing, and running a business -to name but a few subject matter considered in the deep and recent past -none of which is directed to advancing the industrial arts. On the other hand, the proposed definition accommodates certain historically excluded categories of subject matter, such as uses of a known product for a new purpose of the MOBIL/Friction reducing additive 88 type. Needless to say, the definition proposed does not solve all definitional and methodological issues regarding the requirement for an invention. For example, there is the nature of the "industrial arts", and the methods by which they are properly to be identified, and individual subject matter to be conceived in their light. 89 Nonetheless, it is submitted that it is justified on four central grounds. First, it furthers the central aims of the system. Second, it explains much historical and contemporary patent jurisprudence. Third, it improves the system's theoretical and doctrinal coherence. And fourth, it supports a particular vision of patent Europeanization, and is informed by the history and philosophy of technology and science. Finally, it is not without support in the EPO cases, and is consistent with the European Court of Justice's (ECJ's) decision in Monsanto Technology LLC v Cefetra BV et al. 90 
The definition has normative value, in furthering the purpose of the EPC system
The central aim of the EPC system is appropriately understood as being to support European social and economic growth by rewarding contributions to the industrial arts. 91 This is consistent with its conclusion as a special agreement under the Paris Convention 1883, which classifies patents as "industrial property", 92 . See also Art 1(3) (defining "industrial property" "in the broadest sense", as applying "not only to industry and commerce proper, but likewise to agricultural and extractive industries and to all manufactured or natural products").
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analytical framework of the EPC drafters' ancestors in their early discussions of a European patent. 93 It was also the premise of the EPC drafters themselves, as recorded in the Munich Conference debates, where it determined their position with respect to chemical products 94 and methods of human and animal treatment. 95 Finally, it has been emphasized by national courts, including in defining the invention itself, and on occasion by the EPO. Thus, in the UK, Mr Prescott QC noted the effect of the definition of the invention in determining "an important aspect of industrial policy", 96 and Pumfrey J suggested that in order for a subject matter to be an invention it needs to be "tethered" to an industrial field, 97 consistent with the TBA's reasoning in T_0016/83 (CHRISTIAN FRANCERIES/Traffic Regulation). 98 To the extent that the Article 52(1) requirement for industrial applicability achieves this it does so insufficiently, being more concerned with practical utility than 93 See Pila (n 3) 129-141; Pila (n 67). That the status of a subject matter as an invention ought to depend on its industrial character was the explicit premise of several of the European States, including Greece, Italy, France, and the Netherlands; see Pila (n 3) 134-135. See also Pila (n 3) 130 (the Secretariat-General, proposing on the basis of a 1951 comparative study of European laws a requirement that an object, to have a "patentable nature", be "a real invention, have an "'industrial' character", and confirm "with the requirements of public order", and implying that the issue of industrial character would determine the patentability of methods and principles), 140 (the Rapporteur-General, describing the definition of the "invention" proposed by the German Experts, and on which Article 52(2) is based, as "lay[ing] down negative criteria for industrial character"). 94 See Pila (n 3) 172. See also Council of Europe Preparatory Doc CM/WP IV (51) 17 final (7 July 1951) 4-6 (querying the appropriateness of chemical products for a patent given that the protection conferred by a product patent -valid on the basis of a single industrial application of the productmight exceed the patent's contribution to the technological and, by implication, the industrial arts); see Pila (n 3) 165 See Pila (n 3) 134-137; Council of Europe Preparatory Doc EXP/Brev (53) 18 (7 November 1953) 4 (describing European states as supporting a threshold distinction between industrial and non-industrial techniques, the latter of which included "financial, accounting, commercial, publicising, educational, military, touristic, medical, etc, techniques", which it was the national practice of European States to exclude).
106
Hence the German experts' view was that an invention could not be "retrograde from the technical point of view" (emphasis added); see Pila (n 3) 137-138. See also Pila (n 3) 164 (noting the effect of the drafters' rejection of a "progressive" conception of the invention in creating a distance between the EPC and earlier UK conceptions, notwithstanding the UK experts' opposition to the recognition of any requirement of "technical progress" per se, on which see Pila (n 3) 140). 107 See Pila (n 3) 137-138 (noting the German experts' support for a conception of the invention as subject matter having technical character, where by explains some of the Article 52(2) exclusions, and some of the nonArticle 52(2) exclusions as well. They include the exclusion of methods of medical and veterinary treatment contained in Article 53(c), consistent with its historical inclusion in Article 52(d) for deemed insusceptibility of industrial application, and of "[t]he human body, at the various stages of its formation and development, and the simple discovery of one of its elements, including the sequence or partial sequence of a gene", under Rule 29(1) of the EPC Implementing Regulations, transposing the EU Biotech Directive. 108 Finally, even the ordre public/morality exclusion of Article 53(a) 109 -and perhaps the animal varieties exclusion of Article 53(b) 110 -might be understood as inherent patentability exclusions. The reason is the requirement for a subject matter directed to making an advance, which is capable of supporting an ethical or other public interest component. 111 
The definition improves the law's theoretical and doctrinal coherence
By alluding expressly to the requirement for an advance on the industrial arts, the definition ensures that the threshold limits of the "technical" they understood processes applied "to living or inert matter in order to shape it, transform it or derive practical results from it"). 
109
"European patents shall not be granted in respect of … inventions the commercial exploitation of which would be contrary to 'ordre public' or morality; such exploitation shall not be deemed to be so contrary merely because it is prohibited by law or regulation in some or all of the Contracting States".
110
"European patents shall not be granted in respect of … plant or animal varieties or essentially biological processes for the production of plants or animals; this provision shall not apply to microbiological processes or the products thereof". On the history of this provision see Pila (n 67). 111 See in this context the concept of "moral or beneficial utility" discussed in Thambisetty (n 10) 14.
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patent system, and the conception of individual subject matter, are properly anchored to the EPC's central purpose, as well as to the material and social worlds. It does this by requiring that the determination of those limits, and the relevant process of conception, occur within the context of a subject matter's social function, in addition to its parent science or technological field. The result, among other things, is to reorient the system around its purpose, to close the gaps that currently exist between the different patentability criteria, and to impose a discipline on conceptions of individual subject matter for patentability purposes. The latter in particular limits the scope for inconsistent treatment of subject matter when applying the individual patentability criteria, and helps to ensure that the protection conferred by a patent is proportionate to the inventor's contribution to the art.
The definition is informed by insights from the history and philosophy of science and technology
As the EPO Boards have themselves implied, 112 it is appropriate that conceptions of inherent patentability be informed by insights from the history and philosophy of science and technology, even accepting it as a concept of legal art. Among other reasons, this is because social theorists working in that area have a lot potentially to offer the law in its attempt to understand human inventive behaviour. 113 The definition proposed is consistent with this. For example, it reflects a philosophical and historical conception of the invention, according to which inventions are conceived in terms of a relationship between people and the social and material worlds, and with reference to what has previously been considered to be an invention. 114 In this 112 See, eg, n 42 and accompanying text.
113
On what philosophers of technology in particular can offer see Bunge (n 46) 172. 114
See n 62; also P McCleary, "An Interpretation of Technology" (1983) 37 Journal of Architectural Education 2-4, 3 ("Technology is the discourse between societies and their natural environments in the production of the built environment. Technology is not only the resulting products and processes but also includes the framework of thinking generated by this respect it is consistent with the EPO's view of inventions as technological subject matter -albeit rejecting its view that they are constituted solely by their formal (technical) properties, and rejecting also its understanding of the constitutive properties of technology, and of the European invention itself. 115 For example, instead of conceiving "technology" as synonymous with "applied science", which conception social theorists have widely rejected, 116 I would conceive it with reference to the notions of design and techne, where by "design" is meant the purposive adaptation of means to reach some preconceived human end, 117 and by "techne" is meant an art and craft the practice of which requires skill and knowledge, and takes place in a human inventive tradition. 118 (This is consistent with dialectical relationship between man and nature, i.e. technology is both the doing and the thinking about the doing-the action and the reflection-inaction."); M Kranzberg, "Technology and History: 'Kranzberg's Laws'" (1986) 27 Technology & Culture 544-560, 557 (describing as "Kranzberg's Sixth Law" that "Technology is a very human activity-and so is the history of technology"). Geoservices AS, 120 where the Court of Appeal recognized the capacity of certain inventions to be "art-changing", ie, to shift the boundaries of existing arts, just as works can shift the boundaries of artistic categories.) On the other hand, my understanding does not depend on the term "technology", which, and as social theorists have again recognized, is too opaque and elastic to be informative. Indeed, philosophers of technology have noted the "bewildering variety of ways of understanding the word 'technology'", 121 and the difficulty of formulating a conception that is "neither so general that it risks vacuity by fitting every conceivable case, nor so specialized that it captures only a tiny range of the phenomena to be explained." 122 The same was suggested by the Council of Europe's Committee of Experts on Patents during the 1950s, 123 and is confirmed as true by the experience of European law. Further, and as noted above, the proposed definition supports a classification of inherently patentable subject matter focused, in part, on social function, in addition to parent science or technological field. 124 Such a classification has equally been proposed for technology, on the basis that technologyLaudan (n 117) S25-S27. According to Laudan, " [t] here is some virtue in staying with a notion of technology that gives artifacts a central place … Much of the strength of recent history of technology has stemmed from its ability to keep artifacts clearly in mind as a focus of research while simultaneously breaking away from a purely 'nuts and bolts' approach to locate these artifacts in a broader context". like the European invention -"is more directly and more extensively involved in the surrounding social systems than either philosophy or the sciences". 125 According to one theorist at least, its classification ought to reflect this fact; a view which seems particularly apposite in the context of law. Finally, the definition accepts what social theorists have also long accepted: that while inventions are neither "good" nor "bad," nor are they "neutral". Aside from the Paris Convention, important agreements in this context include the Vienna Convention, the TRIPS Agreement, 132 and the EU Biotech Directive. From the Vienna Convention may be derived the need to interpret agreements teleologically, in light of their underlying policy rationales. 133 From the TRIPS Agreement may be derived the need to ensure such differential treatment of individual subject matter as is necessary to ensure that the system's aims are consistently met across different technological fields, and between the categories of product and process inventions. 134 And from the Biotech Directive may be derived the need to conceive the invention as having an ethical component, particularly in its interface with the natural world. 135 Importantly, none of these principles is inconsistent with the EPC. Common Law Institute of Intellectual Property, 1994) 43, who argued that "only a light regulatory regime is consistent with the historic operation of patent systems over the past century and is compatible with intentions of the drafters of the [EPC]", while also conceding that this "is not … conclusive as to the sort of regime which should be operated from now on" (see at 43). In the authors' view, to justify a "move from the traditional light regime to a regime of interventionist moral judgment" three conditions would be necessary: an "event impelling a re-think and consequent change"; "significant benefits for society"; and "[n]o impairment of the patent system in serving its primary purpose" (at 43-44).
More difficult is discerning the wider implications of Europeanization for conceptions of the European invention, in an era of dual (national and European) jurisdiction. The constitutional implications for UK courts were considered in Symbian to be as follows:
If the judgments in the Court of Appeal cases give tolerably clear guidance which would resolve the issue on … appeal, then [the Court] should follow that guidance, unless it is inconsistent with clear guidance from the Board, in which case we should follow the latter guidance unless satisfied that it is wrong. 137 More recently, in Eli Lilly v Human Genome Sciences Inc, the Court of Appeal affirmed this statement, by describing the practice of UK courts as being to follow "any principle of law clearly laid down by [the TBA,] only reserving the right to differ if we are sure that the commodore is steering the fleet on to the rocks". 138 On the other hand, it rejected the argument of counsel that the courts "should go further: if the TBA has not only laid down a 'pure' principle of law but has also set a standard by which it was to be applied in a series of cases, we should follow that standard too". 139 In its view, to do this would result in the courts' "intense fact finding and evaluation process [giving] deference to the findings or evaluations of fact by the TBA in other [fact-sensitive] cases." 140 Implicit is the recognition that national courts may legitimately differ from the EPO in their assessment of the facts of individual cases, and thereby reach different conclusions on the application of an identical law. Also implicit is a view of national/European cooperation as not including a commitment to removing all differences among states, nor an obligation on the part of national courts slavishly to follow their European counterparts. 141 The same view was expressed extra-judicially by Floyd J; see C Floyd, "Novelty under the Patents Act 1977: the state of the art after Merrell Dow" [1996] European Intellectual Property Review 480-486, 486 ("I also disagree possibility for divergent decision-making is in the evaluation of a case's facts, the danger arises that fact-specificity will come to mask substantive legal difference, and thereby create legal uncertainty; a danger born out by the history of the requirement for an invention itself. 142 In so far as a definition of the invention can do so, the one proposed attempts to take account of each of these factors. Among other things, it does this by: (a) readjusting the fact/law content of the inherent patentability requirement, and thereby limiting the scope for unprincipled and inscrutable decision making; (b) accommodating broadly the different European patent traditions reported to the Council of Europe in the 1950s, and the views expressed by the delegations to the Committee of Experts on Patents with respect to the future European invention; 143 (c) treating the requirement for an invention as anchoring the system to its original purpose, and that purpose itself as the reference point for ensuring the non-discriminatory operation of the European patent system, consistent with a teleological and non-discriminatory application of European law; (d) supporting the recognition that the invention is not an ethically neutral concept, consistent with the EU Biotech Directive; and (e) allowing for principled and transparent divergent decision making, including on non-factual (legal) grounds.
The definition has EPO and ECJ support
Finally, it should be noted that the definition is not without EPO support. For example, the requirement for a method or result directed to advancing an art is consistent with the "contribution" approach to Article 52(2) & (3) previously supported by the TBA. 144 Similarly, the principle that the scope of protection must reflect the that such decisions should be followedslavishly so as to make the EPC a European House of Lords on patent law.") 142 See Pila (n 3) 271-287. 143 See Pila (n 3) 134-137. 144 See, eg, the cases cited in Pila (n 3) 216-217. 146 On the other hand, the requirement for a purposive human method of working on the physical world is more restrictive than the TBA requirement for a technical effect. 147 Further, in the jurisprudence of the Boards of Appeal, the "art" has always been conceived in scientific or technological terms, and the "invention" conceived formalistically. 148 More supportive is recent ECJ jurisprudence, including Monsanto v Cefetra. According to AG Mengozzi in that case, the Biotech Directive restricts the protection which national European patent laws can confer in respect of genetic products to so-called "purpose-bound" protection. Implicit is a view of the constitutive elements of such products as extending beyond their formal properties to include their purpose or function, as disclosed in the claim. Thus, while the AG described his opinion as confined to the scope of protection, so as to avoid a conflict with Article 27 TRIPS, such scope flowed directed from his conception of the product qua invention. Hence the three elements he raised in support of his approach: 149 first, the Directive's requirement that the function performed by a sequence be specified in order for the sequence to be patentable -which he regarded as evidencing the EU legislature's view that "a DNA sequence has no importance in the context of patents if the function performed by that sequence is not 145 indicated"; 150 second, the importance of function in permitting "a distinction to be drawn between 'discovery' and 'invention'" 151 -which implies that the conception of a gene qua "invention" must be informed by the function disclosed in the claim; and third, "the essential nature of a patent", as a "genuine exchange" of publication for limited property rights. 152 The second and third of these elements were particularly important. As the AG said, to allow protection for "all the possible functions of the sequence itself, including those not identified at the time when the patent is applied for", would "make a mere discovery patentable", 153 and "confer on the patent holder a disproportionate level of protection". 154 The result would be to breach the two fundamental principles of patent protection; namely, that such protection is limited to "inventions", and must be proportionate having regard to the nature of the same. 155 The AG's opinion was confined to genetic products, consistent with the terms of the referral. However, it clearly has wider application. The reason is that all subject matter must be susceptible of industrial use to qualify for protection under Article 52(1), and all patents involve an exchange of publication for limited property rights. Thus, the reasons which he raised in support of his opinion apply equally in respect of other subject matter. The result is support for the understanding of the European invention advanced above; namely, as a subject matter that contributes by its purpose or function to the industrial arts. Further, that understanding does not breach the Article 27 TRIPS requirement that "patents … be available for any inventions … in all fields of technology" on the ground, among others, that it is only inventions for which a patent must be made available, and it is what constitutes a subject matter qua invention? with which we are concerned. 
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(c) The remaining (non-excluded) Article 52(2) subject matter
The question remains what ought to be done about the Article 52(2) subject matter which the general definition fails to exclude from threshold protection. Implicit in the analysis above is that those exclusions are the product of the realities of international treaty making. Nonetheless, in the absence of evidence regarding the drafters' (actual or presumed) intent to the contrary, it is submitted that they ought to be read on their face, for obvious interpretive and constitutional reasons. The result is that any subject matter which depends for patentability on its conception as an Article 52(2) subject matter ought not to be regarded as an invention within the meaning of the EPC. Put differently, a subject matter which is correctly categorized as a computer program or other Article 52(2) subject matter is not an invention for which a patent may validly be granted. If this is considered undesirable, then Article 52(2) & (3) ought to be amended. For the reasons above, however, any such amendment ought to leave intact the Article 52(1) requirement for an invention, as herein defined.
How Ought Individual Subject Matter to be Categorized and Conceived as Inventions?
In addition to supporting the threshold exclusion of certain subject matter from the patent system, the definition proposed supports the conception of individual subject matter as inventions by suggesting that what constitutes a subject matter as an invention includes the sequence of steps comprising its method, the means by which the method achieves its result, and the advance on the industrial arts it is directed (ie, intended) to make. It follows that the correct conception of individual subject matter ought to take account of these things. In this, my proposal supports the view of Lord Walker in Generics v Lundbeck, that in conceiving a subject matter as an invention it is not enough to determine that it contributes to the art; it must do so sufficiently to justify a patent. 156 Further, it is the subject matter thus conceived to which the "relative" patentability criteria 157 ought to be applied, and with reference to which the scope of protection ought to be defined. As noted above, the categorization and conception of individual subject matter as inventions raises difficult sociological and methodological issues, and is an area in which more work needs to be done. Nonetheless, some comments can be made regarding its implications for the patenting of computer software, biotechnology and methods of business.
(a) Computer programs as inventions
It is submitted that there is nothing inherent in the nature of computer software itself to support its per se exclusion from patentability. This is because all computer programs involve a purposive human method of working on the physical world (a computer), with the result that provided the program produces an objectively discernible (material) result directed to advancing the industrial arts, it ought to be capable of supporting a patent. Thus, Article 52(2)(c) ought to be repealed, unless non-inherent patentability related justifications can be found for its retention. Further, as long as patent and copyright law protect different things and have different underlying policy rationales, there is no reason in principle for regarding the availability of copyright as a reason for denying patent protection to computer programs. On the other hand, if dual (copyright and patent) protection is regarded as inappropriate, patents would seem the more appropriate form of protection. This is because while computer programs are capable of being inherently patentable, they are less naturally conceived as authorial works -much less as literary authorial works -which is how they are treated under UK law. 158 Further, this view derives recognized, 163 an important issue in this context is the proper conception of biotechnological products as inventions, and the negotiation of their interface with the natural world. On the view above, that negotiation might also take account of ethical considerations, consistent with the implication of the Biotech Directive. Further, if it is true that products are constituted in part by the history of their individual creation -the particular human method by which they are made -then newly isolated biotech products are appropriately conceived with reference to this method, rather than merely as products as such. 164 Such method might then limit the protection conferred by the grant. So too the advance on the industrial arts which products are directed to make, as part of what constitutes the products as inventions.
(c) Business methods as inventions
In its recent decision in Amazon, the TBA held that a method of ordering a gift was unpatentable on the following Article 56 (inventive step) ground:
The only relevant criterion for inventive step is the one stated in Article 56 EPC 1973, namely whether the invention is obvious to a person skilled in the art. Since in accordance with established jurisprudence this "art" cannot be a field of business or administration, only elements of the solution falling 163 See Pila (n 3) 150-151. 
